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THE NEW QOIL AND OAS DEPOSITS IN THE VIEANA BASIN

Erdoel und Kohle Dr. H. Wieseneder, docent,
{ Petrolsum and Coal}, research laboratory of the
Vol IX, Mo §, June 1956, : Austrian FPetroleum Adminis-~
Hamburg, Pages 357-363 _ tration (Pool), Vienna I,

Aeicharatstrasse 1

After World War II, as we know, by the. terms of the Fotsdam
Agreanent, the Soviet Unicn obteined, in lieu of reparations, the
oiifield snd drilling-concession properties in Esst Austria owned

or held by Germans, smcng other German holdings.

After a short period during which installstions were tsken
down, the competent Sovi_at authorities decided to resume prc;speest-
ing and research, and coabined the sequestered petroleum eriterprises
into the "Soviet Petrolrum Administration in Austria.” Drilling
resuliad in the discover:” of the Matzen and Aa‘erkla; oil fields
and the Zwerndorf gas ‘ eld. Natural gss c;r ‘petroleum vere slso
found vaeriously in tns ' bensburg and Kagran gtracturos, and w

prospecting in these ar ¢s has not yet been coapleted.

Recovery of petrcleum, which amounted to 32,858 t in 1937,
attained its first maydmum in 1944, when’ 1,213,515 t were produced,

but fell to L51,703 t ss a result of the course of the war in 1545.
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It was only in 1949 that the million-ton mark was agein passed.
Theresfter, ;roduction incressed rapidly, attaining 3,666,112 t
in 1955. The extensive sclantific data resulting from the large-
scale prospecting work of the Soviet Fetroleum Administration
was turned over to the Austrian adainistration in August 1955,
along with the industry itself, consequent upon the conclusion
of the state lreaty, and is gradually being published for the

benefit of the interested parties.

Hary stratipraphic and geological units and mineral deposits

atill demand fundamental study, 80 that here we can repoi-t only

on the most significant results obteined in the last fow years.

Aside {rom the amall, abandoned deposit at Leoprechting,
and the small gss occurrence at Wels in Upper Austria, all the
petroleum and natural gas fields of Ausiria are in the Vienna
Basin., The fundamentals of the geology of this area wére published
in coordinated form by Janoschek in 1943 and 1951, but the drilling
conducted during the past decade has ;dded significantly to our
knowledge of the structure of this geological entity, as ma& be
seen from thd map sketch in Figure 1. (All refersnces are listea

at the end of this article).

The shape of the Vienna Basin uaﬁ determined by a lateral
curveture of the Alpins-Carpathian bow, which is continuous unti}
the Helvetian. The mctivity of the fault may be traced froam tne
Tortonian. Settling, sedimentation, fault formstion, and u slight
warping of the strsta occurred simultaneouily, 50 that the thickness
of layers within the individual fsult blocks and steps depends u.pun
their tectonic position. As the Vienns Basin rests on an Alpine

foundution, the Flysch sone, northerly limestune Alps, and

-?-
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crystalline central zone contimue underground in a northwesterly
direction.

The strata wi_thin the basin are from the Helvetian, Tortcnian,
. Sarmatian, Pannonic, and Upper Pliocene. The I»iolvat.ian is present
as marine (@nrl} deveiopn?nt, brackish and atronély sweetened.
The Tortonian is purely marine, and the Sarmatian brackish. The
border between them is not always clear. Transitionsl developments
mgy be seen at Aderklas, Eabenaburg; and other places. The Lower
and liddle rasnnonic are like the brine of the Caspian, while the
Upper Pannonic is completely sweetenad. The boundsry between the
Upper and Middle Pannonic was fii'st properly defined by Friedl, |
in 1946, in studying the-_reaulta of structure boriliga. He identified
it a® the most important guide horigon of the Vierma Basin. ‘ This
knowledge provided the basis for the‘discovnry of the new deposits,
except for iuerklaa. The minersls filling the bsasin are chiefly -
clay-merl, sands,-and sandstones. (aly in the Femnonic do clays
play a larger réle. - Themnium limes are found in the iortonian
where deposition of ;t.errigcenic materials was reduced at points

where tvhe water was ahallow:
<

The general protiole presented in Figure 2 depicts the strati-
gruphic and lithological ati'ucture of the most important oil and
gas fields, old and new, and the correlation of strats therein.

This lithological structure is shown by 2 profiles through the

Austrian portion of the Vienna Basin (Figure 3).

The central portion of the Vienna Easin (Matsen-Aderklaa)
reveals itself as ths most important tectonic unit. The map sketch
in Figure 1, and Janoschek's 1555 relief map of the strata compris-~

ing the besin, show this area to be bounded on wetl and east by

-3 - '
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structural depressions. 1In the west there is the Xagran depression.
Here, the Tortonlan, 1,200 m thick, ia still in the process of
sinking, while in the vicinity of the Matsen strucilure it is only
640 m thick. This depression continues to the nortn in & channele-
like ares directly east of the Steinberg Fsult. In the esst, the
central block, as we may call the Matsen highland, is bounded bty

the Las Lake depression. In the north this region is ended Ly &
depression running directly across the axis of the basin, in which,
sccording to geophysical studies (see Janoschek, 1955), the basin
£111 exceeds 5,000 m in depth. The northern and southern boundaries

of this syncline are probably marked by faults.

'The southwestern 1limits of the central block are midrked by

the lLeopoldsdor{ dislocation, long familier.

The Steinberg Fault, discovered by Friedl in 1935, is a
toctonically important element in the picture. The downthrow of
this fault system, falling off to the esst, varies, and exceeds
2,000 m at the uﬁper edge of the Tortonian in the area of the

Steinberg.

The older oilfields, Huehlberg-Hohenruppersdorf, relzte to
the Steinberg Fault. The faulta discovered in the course of recent
prospscting, bounding the Matsen and Aderklaa fields in the west,
are to the west of the foregoing. All further, and less signifi-
cant, fault lines in the Vienna Basin may te read from the sketch
msp. The former concepi of the Vienna Basin as a stress sons has
besn confirmed by recent prospecting, although overthrust faults
have not been found anywhere., However, as most of the deposite

constitute anticline structures, the formation of which required

-“-
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lateral pressure, we are faced with a diastinct, and as yet not

fully clarified, contradiction.
The 01l and Gas Fields

The deposits of the Vienna Basain may be deﬁmd-u consisting
of a northern group (Mueshlberg, Rabensburg, Neusiedl a.Z., Van Sickle,
Coeating, RAG, Gaiselberg), and a southern (Matzen, Aderklsa, Xagranj.
In sddition, there is the Zwerndorf gas field (lying in part on the
frontier and continuing on the Csech side), and the small Enzersdorf-

Schwadorf gas field.

The center of the petroleum industry in Austria st present
is the Matzen field. Of the 3,670,000 t of oil obtained in the
Vienns Basin in 1955, 2,870,000 t comes from this field, and 75% of
this from the Matzen sands. In the Matzen, the Helvetian, Tortonian,
and, to a limited degres, the bottom of the Sermatian, there are

oil-bearing strata. QOas horisons are found in the Sarmatien and the

lower Pannonic.

The Cretacecusz Flysch, constituting ths foundation of the
basin, rises northward or northwestward, so that it hn been
reached in the barings in the northern half of the field. Ths
Upper Cretaceous Flysch consists of solid gray sandstones, clay-

marl schists, gray and red clay schists.

The Helvetian, which is over 600 m thick, lies over the
Flysch and approximately parallel to it. The sandstone deposits
have been identified by Friedl sa consisting of 16 horisons. The
upper portion of the Helvetian, comprising about 10 horizons,
consists of gray and variegated (brownish, reddish, grsyish} clay
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marls, and gray sandstones with freshwater Cstracoda. The lower
portion consists solely of gray rocks and reveals the saline character
of the Sarmatian. A series of cores have revealed thase horisons,
chiefly lenticular in development, aversging 25% porosity and 20

to 100 m d in permeability, to yield a light paraffin oil with a
density of 0.820 to 0.860 (all densities at 20°C). Production is

presently 1% of the total from *atgzen.

The Tortonian lies sbove the Helvetian in disorderly fashion.
1t consists of clay-marls and sand strats, which Friedl identifies
as consisting of 16 horisons. The Tortonian is 600 m thick. The
most important oilebearing stratum is the Matzen sand overlying
the Tortonian. 4is it frequently amerges with the Helvetian sands
into a unified complex, XKoelbl holds, ir an unpublished report,
that it is sensible to designite only the Tortonian portion as

the sixteenth horison, while the complex as & whole should be termed

Matsen sand.

The productive portion of the Matzen sand forms an anticline
structurs about 10 km long, snd 3 kn wide. The Matzen sand can
be traced, as a lithological body, for a length of 25 km and a
width of 12 km. The longitudinal axis of this structure runs
WSW-ENE. The surfacs of this structure is divided into 3 levels,
which coincide with the zone ot_nnxi-un permeabllity, and have
been ideniified by Koelbl (1956) as aggradation forms. The thickness
of the productive layer ranges from 10 to 80 m, the mean being 28 n,

The grain size of the sand is between 0.5 and 0.02 mm,
although here and there larger grains are found, and occasional Flysch

and limestone alpine gravel. The minimum grain sise is 0.3 to 0.2 mm,

-6 -
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expressing itself often in 2 grain-size distribution curve with
2 maximums. This is apparently to be sscribed to the admixture

of genetically diverss materials.

The Hatzen sands consist 90% of quarts greins. The fe.dspar
content (microline plus plagioclase) is slight, as’'is that of
muscovite and glauconite. Biotite is virtuzlly completely absent.
Carbonates are found both in the cetritus and in the binder. The
percentage of limestons comuonents rarely exceeds 5%. The total
carbonnte? of the Matzen sands come to from 1 t¢ 10%, of which 1
to 3% are MgCO3, which is bound in the dolomite components. Heavy
minerales constituts only & few tenths of one percent. Magnetite
and ilmenite are found frequently, pyrite seldom. Garnet and sircon
are the most common of the translucent heavy minerals. In declin-
ing order one encounters tourmsliine, stsurolite, rutile, and, more
rarely, titarite, cyanite, and apatite. A classification of the
heavy-mineral content by grain sige should be undertaken. The
coarse-grained types contain more garnet, the finegrained more
zircon. In the Matzen sands, as in the Helvetian, there is more
tourmaline than ataurolite. The Matsen sands are distinguished
from the sands and sandstones of the overlying and underlying strata

by their low carbonate content.

Consolidation is slight in general, although there are

occesional cemented areas, in which the carbonate content is corre-

spon&ingly higher.

The average porosity is 28%, but it is sharply reduced in
occanional spots with cartonate cementing, particularly of the
superstirstum. Permeability to air attains & maximum of 4,000 md,

n-?-
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bt * ieclines to 1lL. v .. ¥Yrthern ant southern edges o1 he
Jtractures  An w, ibiicned report by Keufmann states that the
weighted average permeability, detarmined from velues sscertained
in the field, is 2,000 md for the productive portion of the field.
The substance obtained is a naphihana psraffin base petrolesum,
density 0.907, while the initiel GOeV wes 51 Nu’/m’, and the
origingl pressure corresponded to the hydrostatic.

The second most important oil-bearing stratum is the eighth
Tortonian level. The center line of this horizdn is 500 m to the
gouth of the sixtee ith Tortonian, and its stratification is ex-

ceptionally smcoth .nd plasteaulike. The northern edge drops a bit.

In the west the eighth Tortonian, like the entire duposit,
is intercepted by the Bockfliess fault. In the south and east it

is highly contaminated bty marl.

The average thickness of thes sands in this horizon 15‘15 m.
It consists of a number of layers of sand, of which the topmost is
highly permeable. Fine layers may be distinguished throushout.
The deposit took shepe in shallow water, while an autochthonic
Thamnium grus is found in the overlying and underlying strats and
1. the clay-marls between the permeable sands. 4s the Thamnium
RTUS, intermixod with the typical Leiths lime fauna, is limited
in depth, this deposit occurs in the Tortonian.

In the eightn Tortontan horison, grain sizes in excess of
Jo? mm sre virtuslly entirely lacking. The maximum diameter of
ti.a more T less s*mmetrical grain-sisze distribution is between

ved and "nJ6 .

-8-
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The major conpc;nonta are quarts, sbout 70f, and carbonates,

27% (1ime and dolomite components u vell as carbonate binder).
Microline and plsgioclase do not eon.ltitaﬁ more than 2f of the
whole, at ths most. Mushkovite and chloriﬁ are rars. BRiotite
and glau.cnite are yirt.ually entirely lacking. Consclidation of
the sl;ineril is slight. 'i‘ha clay minerals occurring‘ in the fine

~ grain sises have not yet been studied. However it would neces-
sarily seem thrt they consist primrily of i1lite (according to

Slegl's 1mrestigat.10n)

Heavy m‘imrals tot.al. 0.3 to 0.9%. The opaque grains consist
Aof magnet.ita; ilmenite, and pyrit;c. _ Garnet is the moat common
compcnent of the translucent tract;lo;i. Zircon is préseni in
vnrﬂng amounts. S*:aurOlite and cynn.‘tt:nre bett;r:r'epresentad
in the eighth level than in the sixtesnth, which.is to be
ascribed to & greater acceegion from the Bohemian maseif. Tourma-
iim, on the other hand, is less well represented. hutile, titan-

ite, and apatite are found in verying amounts.

The average porosity is 28%, and the average carbonate
content, . %, Keduced porosity, due both to the presence of
carbonate binders and to the filling of the pores by clay, has
been cbse ~ed. Permeability to air has been found to attsin 8 d
in the up .r sand layers of the northern portion of the structura,
but it de-'ines sharply after the marl intermixture sone has been

reichad.

This horison contains a naphthene-base petroleum, with a

density of 0.93.
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The structury of the ninth Tortonian is similer to that
of the eipghth, and it contains the same kind of petroleum. The
tenth to the fifteenth horizons are primarily lenticular, and,
snlike the foregoing, contain vil only in a limited area. They
resemble the eignth snd ninth horizons in mineralogical and
petrograpnic composition and in petrophysical content. The ssme
holde for norisons one to 7. Horinoﬁs 3,5,6, and 7 show
sporadic petroleum content. The fourth horizon contains gas.

The oil~besring horizons have gas pockels of virtuslly jure methane

throughout.

The Sarmatisn has a mean thickness of 350 m, and consists
of 10 send horizons. iicrizons 1 to 5 belong to tha Nonion granosum

zone, and are esch 10 to 30 m thick.

In terms of mineralogy and petrography, and in petrophysical
content, these ﬁorizons differ hardly at all from the Tortonian.
In the Upper Sermatian, épidota is found in addition to the heavy
minerals discovered in the Tertonian. The/poroaity and permeability
sre similar éo those of the eighth and ninth Tortonian, aslthough
relatively little test material hus been taken. The sighth Sarmatian

has been found to contain & little vil. Locally, horizons 4 to 6

contain gas.

The Lower Pannonic is sbout 250 m thick, and consista of &
sand horiszons which &re separated by clay or clay-marl. Theae
horisons are 10 to LO m thick. The third, fourth, and fifth contain
gas. The gases of the Sarmatian and Pannonic consist of virtually
pure methane. The initial pressure of the deposit corresponds to

the hydrostatic. The Middle and Upper Pannonic contain no ugeful

hydrocarbons.

- 10 =
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The uhx'l:lu .tmcmn iu dhconrodm ss long ago as 19
by torsion balance -u;n‘-nta. The wells sunk prior to December
1938 yielded only ges and condensate at 2,400 m. It remained for
the Sovist Petreolsum ldliniatrntion in Austria to find an oil-
boaring horison at about 1,700 m, both by new drilling and by the

use of old wells.

The foundation of this field consists of rocks of the
limestone alpine sone. Above this there are 660-to 770-m thick-
nesses of clny-m.u:l and sandstone from the Helvetian, which yield
{reshwater Oatrgcode d;bru u“\\the.u- only fossil meaterial. The
Tortonian uatarta with the 210-to 280-m thick Aderklaa conglomerste,
containing both grnvf;l strata and abundant sand. The gravel
origm'ateu chiefly in UthoL linat;ono Alps. The Adorkiaa Conglomerate
is not a locsl formation, but extends throughout the southern portion
of the Vionm Bgsin as the underlyiﬁg conglomerate of the Tortonian.
Tonguer of this formation remch to the southern boundary of the
Matzen atructure. The make-up of the gravel varies greatly from
place to place. Above the conglomerate one finds ths Aderklua sands
vhich, with the clay-marls sepsrating them, form a series of cieposits
up to 150 m thick. Of the five samd laysrs (horizons 3 to 7), the
.lfifth\i_a particularly important as an olil-bearer. (:out.act surfsce
botween oil and water in this horison is uniformly at 1,572 m below
soa_hyﬁi. Above this, there are 550 m of clay-marl with nonpro-
ductive intercalations of sand at the boundary betwsen the Sarmatian
and the Tortonian, and in the upper third of the marl layer,
corresponding to the eighth Tortonian at Matsen. The 350 m of the
Sarmatian corresponds almost exactly to the Hatssn Sarmatian, btut

contain no productive horizons whatsver.

-u-
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| It 1s noteworthy that the Aderklas sands yleld a light
petroleum, density 0,81. In its originsl state, this oil vas
appsrently undersatursted, and gas pockets have not been found
anywhere. As the edge watar is not active, there is internal
gas pressure in the deposit. The Pannonian and Sarmatian reveazl

developmant similar to that at Matszen, tut contain lesa sand.

Second in importance is the Muehlberg field. Here prospect-
ing was begun in March 194l And was carried- further and completed

toward the end of the war.

This field lies in thalsuhkan block east of the Steinberg
fault. The structure is a dome, and has been modified by faults
of little tnrqu."iha stratification consists of 450 m of Pannonic,
550 m of. Sarmstian, and 1,100 @ of Tortonian, and has not yet been
drilled through. The Sarmatian consists of 20 horizons, as in all
the fields of the Steinberg fault, whiéﬁ'cdnaist of the same groups
as those in the correlation profile, although they are separated
by thicker clay-msrl strata. Dry gas, free from condensable
hydrocarbons, 1s found in the Lower Pannonic &nd in Sarmstian
horisons 1,2,3,5,6,9,10,11,13.18,19, and 20. The gas-containing
sands are thin in spots, however, and many vertical displacements
up to 50 m in height, affect the distribution of gas. The Tortonian
contains 27 correlasta®le sand strats. Cas has been found in the
firat, &eocond, fifth, and seventh. Horisons 18 to 27 contain oil,
the twenty-fourth contains gas. The density of the petroleum rises

from 0.833 in the twenty-seventh to 0.909 in the eighth.

The Coestling, KAG, and Caiselberg fields are connected to
the Steinberg fault by bent structuces (Friedl, 1935; Janoschek,

1555). The oil is found primarily in the carmatian horizons,

-12 -
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although the output from thess depoaits represants hnt 2 small
percentage of the total in the Viemma Basin.

In the area west of the Steinberg fault, the Neusiedl-St.
Ulrich deposits were discovered between 1941 and 1944« The dominant
component is a mountain of Flysch buried in ths Helvetian. This
underground Flysch massif is S km long from east to west, and 1.5 km
wide. The Flysch forms an unbroken doms consisting of productive
glauconite sands and intercalated clay-schist strata. In an east-
wast profile one sdes the boundaries of the rocks comprising the
surface of the Flysch, while on the northern and southern {lanks,
the dip is ateeper than the slope. The 4 productive layers of
sandstons total up to 100 m in thickness at the peak, whils on the
flanks they decline to some 10 m in thickness.

The oii-impregnated glauconite sandstones are poor in
carbonates (1 to 5%). Their binder is primarily silicecus. The
effective porosity averages 10%. The permesbility is sbout 1 =d.
Thess rocks are both oil-impregnated and oile-producing. There
are many clefts in the Flysch, and this incresses the porosity

and permecability of the rock mass as a whole.

The overlying marl contains asagy productive layers of sand,
which are designated, in ascending order, as horisons X,3,2,1,
blue and green. However, only the now almost exhausted Mo 2
stratun (6.5 m productive thickness) and No 1 (3 m productive
thiciness) are of practical significance. The edge water in tha
Flysch and the marl layers is ststionary, so that the gas is under

pressure.
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The Maustrenk field lias on uu high block west of the
Stoinbu‘g fauit, about 4 km northwest of 2istersdorf. The strata
consist of about 25:0 = of Tortonian and LOO m of Helvetian marl.

The Marl foundation contains 3 lenticular productive sand horisons,
totaling 12 m in thickness. The marl sand between 750 and 500 m

is also productive. Porosity and permeability show marked variations.
Gutput, like that of the Hohenruppersdorf, and the Alt-Lichtenwarth
gas field, is not significant.

Of greater importance, on the other hand, was the discovery
: of the Zwerndorf gas fleld in the extensive Hnrchboécn betwean
Zwerndorf and Ban-garun.r The stratification consists of about
660 m Pannonic, 320 m Sarmatian, and about 1000 a Tertonian, while
the underlying Helvetian has thus far not been drilled. The
Tortonian, widch is also the stratum containing the gas deposit,
consists of 4 lithological units, forming a flattened dome. Tha
top 150 m conlilt.a‘of alternating sand and clay-msrl. This upper
group of strata u divided from a 4OO~m thick sand complex below
by 300 = of clay-marl.. It is this sand that contsins the gas
deposit, which is bounded underneath by groundwater. The gas-
water contact surface is 1,350 = below sea lavel. The bottom
150 = consist of basic conglomsrate, corresponding to the Aderklaas
conglomerate. The gas~-bearing stratum is a marly sand of 21%
offective porosity and permeability of about 100 md. About a bil-
Lior Med of xas was lost due t0 & gas eruption on 15 March 1952,
The latter wzs not brought under contrel until 24 February 195L.
The gas is 97% methane and contains 5 g/h3 heavy gesoline,

Prospecting of the Kagran field is not yet finished. The
Rabensburg deposit, too, is still being prospected. Significant

amounts of light petroleum have been found in the twenty-fourth

Tortonian.

-1 -
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Distribution af the Produoing Horisons and the Problem of the

Petrolsum Parent Rock in the Vieuna Basin

; Bxamination of the sketch map (Figure 1) shows that the
long-known oil fislds are related to the Steinberg fault, and
have developed along with the formation of the latter. The
0il1fields are partly in the sunken portion and partly on tho
high block. The small occurrences at habensburg and Gbely lie
in a fsult system branching to the northeaat, which continues
the high throw of the Steinbery fault, so that itsa northorn.
continuation is of lesa significance. Matzen and Aderklaa, it
is true; lie in the southerly continuation of the St&inbcré
fault line, bt are sctually of different origin. The Matsen
deposit is related to an anticline structure laid down in the
Tortonian. The roughly seami-domelike arching of Aderklas is
most probably of more recent origin, and lies west of ths
Bockfliesa-Aderklas Fault, on the Aderklas upthrust block. Its
origin may possidly be reulated to that of the fauli. The
Zwerndor{, Malacky, and Ensersdorf gas fields lie on a line
parallel to the Steinberg fazlt, about 20 km farther to the east.
This distribution would seem to be related to the underlying
strsta. The 0il fields lie over the Flysch (iderklaa is in the
border sons over a limsstons Alpine base). One xay sxpect to
find limsstons Alpine or central Alpine rocks below the gas
deposits.

It would therefore ssem that the parent rock should be
sought in the Flysch. But, as Friedl has convincingly demon-
strated (1935) that the Flysch oil had immigrated from the Neocens,

this is no longer an open qQuestion.

-~ 15 -
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e ¢Y~ar lack of pei.: » us.ts in the southern and in
parts of the s .tern Vienns Be. ~ v.uld seem to be related to the
lithological development of the lower Tortonisn and the Helwetian.
As we know from prospect wslls, the Lower ‘rortoniap in the southayn
portion of the Vienna Easin 1s primarily of coarse clastic composition,
while the Helvetian is lacking or appears in freshwater faces. Ve
must therefore assume that the bitumens ﬁaedod for natural gas
formation, but not those required for petroleum:formstion, were
present. Also in need of clarification ia the occurrence of a
light paraffin-bsss 0il in Aderklsa, and a naphthene-base oil at
'ap?mﬁniately the same depths ir neérby Matzan. In the t_mﬁt these

| depositvs are intersected by the Yckfliess fault 'systam. The
intermediste asteps or depressed “locks adjacent to the wesi also
contain oil, even if but to a very limited degree. Thus, the
Aderklaa depressed block ylelds, a* 2,400 m, a paraffin-base 0il
with a Adanaity of 0.822, This oil is thus heavier f.hanl that found

&% 1,700 m in the Aderklaa structurs.

The Bockfliess intermediate step produces a paraffin-base
oil of 0.827 density at the 1,440 to 1,456-m level. At the same
depth, and only a few hundred meters to the east, the Matsen
structure yields a crucs oil of 0.905 density. In our opinion,
this is to »s sxplained by regarding the light oil as being of
recent origin. As the Bockfliess fault system apparently dates
from late in the Middle Fannonic, the migration of the oil and
foruation of tne deposit could oniy have ocourred later than this,
hffective sesling by & uniform clay-marl complex may also have

teea of significance.
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The higher density of the 0il in the Aderklaa depressed
block, relative to that of the main structurs, is explained Yy
the retention of the heavier componente during migration. It
is therefore not surprising that similar relationships are found
in the Neusiedl-~St. Ulrich field, and we must assume the Flysch
0il to have been forued bty migration from the Neocena. The fact
is that the density of the crude declines from the Flysch at
0.892; to 0.860, through that of marl stratum No 2 (0.875 to 0.680)
to 0.860 in marl stratum No 1. This increase in density with in-
cressing depth, which we explain by an adsorption effect during
migration through fissures, stands in contrast to the decline in
density with increasing depth observed in the Matzen, Muehlberg
and Oocesting fields. For Matzen and Muehlberg it may be taken
ag probable that the deposita had been formed in the Tortonian,

so that the migration occurred as the strata settled.

Muthenthaller and Edelmann, in an unpublished report, have
deait with the problem of clarifying the structure of the crude.
The most significant result of their work is illustrated in
Figure L. It will be noted that the ratio of naphthene to aromstics
in the crudes of the "ienna Basin is independent of the paraffin
Iydrocarbon content snd the depth from which the oil is recovered.
"I‘hl"‘Adorklu crude, '.wever, is remorkable for its particularly

" low content of aroma‘ :.

7 The saae figur- depicts the chamism of the vaﬁr in the
depqeita; Ite concentration is below thut of sea water. High
' ;u'bomt.o content is characteristic for the Tortonian water of
Muehlberg, the water of the sixteenth Tortonian, and the Helvetian

of HMatsen, while the Helvetian reveals the highest Ca and Mg lsvels.
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Similar high Ca and Mg content, with low carbonates are found

in the Flysch and marl of Neusiedl. The water of the Aderklaa
deposits is closest to being a pure NaCl solution. The high
content of organic acid salts, first reported bty Passler, in an
unpublished report, is sstonishing. Although the relationship
betwsen the nature of the crude, the type of water in the deposit,
and rock chemism has not yst become clear, it may already be
stated that the high carbonate content in the sixteenth Tortonian

and in ths Mataen Helvetian cannot be ascribed to surface influences.

The question as to whether the paraffin-base oils are
primary cannot be answered within the limited area of investigation.
For those deposits which lhaﬁ lighter crudes as depth increases
.(Hntnen, Huelberg, Goesting), early formation (Tortonian,ASaruatian;
is probable. But at Aderklsa and Neusiedl we must think in terms

of a later (Pannonic) migration.

The Vienna Basin reveals no oil-bearing parent rocks with
outstanding bitumen content, &s Xrejci-Oraf made clear (1955).
We are therefore compelled to regard the gray clay-marl of the
Tortonian and the Helvetian as the parent rock. Thé frequently
high pyrite content of the rocks -- this mineral often coats
deposits of Foraminifera shalls -- indicates deposition under
conditions of reduction. With its total of about $0,000,000 ¢
of recoverable petroleum, coming to 8,000 t/km3, and' 30 billion
un3 of natural gas (including gas in pockets and releasable froam
solution), the Vienns Basin may be ranked as a rich petroleum
deposit. Figure 5 illustrates the distribution of its reserves
among its various fields. Of ths gas reserve, one half is st
Zverndorf and the other at Matsen. The reserves of the other

fields total only about 5% of tha whole.
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Figure 1. Tectonle sketch of the Vienna Basin., Based on surveys by
Brix, Friedl, Grill, Janoschek, Koerlbl, and Kuepper; cor-

related by wWiesencder,
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